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Specification 

1. Title of the Invention 

Layered Electrolytic Capacitor and manufacturing Method for Same 

2. Claims 

(1) A layered electrolytic capacitor, comprising: an internal case for holding an 
anode foil with an outgoing lead on one side and a cathode foil, which are layered on top 
of each other with a separator in between; an exterior case for containing this; and an 
upper lid for this. 

(2) A manufacturing method for a layered electrolytic capacitor, wherein an 
anode foil and a cathode foil are layered on top of each other with a separator in 
between within an internal case, outgoing leads are made in such a manner as to lead 
out from the case and lead lines are connected to the respective outgoing leads, the 
contents of the case are impregnated with an electrolyte, the lead lines are connected to 
terminals on an upper lid, and the internal case is contained within an exterior case 
which is then sealed with the upper lid. 

3. Detailed Description of the Invention 



The present invention relates to a structure for a layered electrolytic capacitor 
and a manufacturing method for the same, and in particular, to the simplification of the 
form of foils and separators which are punched out, the simplification of the work of 
assembly through layering, and elimination of localized pressure by using a uniform 
element support in order to prevent bursting. 

Layered electrolytic capacitors are characterized in that they have excellent 
high frequency properties and the form can be freely selected so that the capacitors can 
be easily flattened in comparison with so-called rolled electrolytic capacitors where 
anode and cathode foils are rolled up in cylindrical form so as to face each other with a 
separator in between. In the manufacture of such layered electrolytic capacitors 
according to the prior art, as shown in Fig 4, an anode foil and a cathode foil are layered 
on top of each other with a separator in between and contained within a casing, and it is 
necessary to press the surfaces of the layered body against each other with a jig (ll), 
and outgoing leads (12) which protrude outward from the layered element are 
integrated through caulking or the like and connected to leading terminals. When the 
above described jig (ll) is removed so that the element can be contained within the 
casing, the thickness is slightly recovered, so that great stress is caused in the base 
portions of outgoing leads (12) due to the caulking, and thus, physical distortion 
remains. Therefore, this layered electrolytic capacitor has a defect, such that an 
outgoing leads may be disconnected due to localized pressure or bursting may occur. 

The present invention is to prevent the above described defect in the prior art 
and simplify the form of foils and separators which are punched out, as well as to 
implement precise and speedy work of layering. The present invention is described in 
the following in reference to one embodiment, shown in Figs 1 to 3. (l) indicates an 
internal case, and this internal case (l) is formed of an insulating material, such as a 
synthetic resin, where supporting lines (2) are formed in the four corners of the sides of 
the case so as to work as guides for the layered element. In addition, notches from 
which outgoing leads (9) lead out and a number of notches (3) which make passage of 
electrolyte easy are created in these sides. In addition, a lid (4) which works as a plate 
for pressing the layered element is provided for the opening in the upper portion. In 
this case (l), anode foils (5) and cathode foils (7) which have been punched out in 
advance through a pressing process are layered with separators (6) in between, and 
thus, a layered element (8) is formed. In this case, separators (6) have the same 
dimensions as the inside of internal case (l), as shown in Fig 3, while anode foils (5) and 
cathode foils (7) are formed so as to be slightly smaller than the internal dimensions of 
the internal case (l) as a whole, and outgoing leads (9) are formed on one side of the 



anode foils and the cathode foils, and protrusions (10) are formed so as to make contact 
with the inner sides of support lines (2) in a direction diagonal to internal case (l) and 
work as guides for positioning. These anode foils (5) and cathode foils (7) may have the 
same form, and are layered on top of each other so as to be directed in different 
directions, and thus, the form of the foils and separators which are punched out can be 
simplified. 

In the configuration described above, as shown in Fig 1, an anode foil (5), a 
separator (6), a cathode foil (7), a separator (6) are repeatedly layered in sequence so 
that a layered element having a desired thickness is formed in an internal case (l), and 
a lid (4) is placed on top of this and a certain pressure is applied, and lid (4) is welded 
shut through high frequency welding or the like. Here, in this case, an auxiliary 
pressing plate (20) made of a separate elastic material, such as silicon rubber, may be 
inserted, in order to gain a certain pressing force against layered element (8). Next, as 
shown in Fig 2, outgoing leads (9) of anode foils (5) are collectively connected to a lead 
line (21) and cathode foils (7) are collectively connected to another lead line (21) through 
laser, electron beam or tungsten inert gas welding, and after impregnation with an 
electrolyte, the end portions of the lead lines are connected to the inner ends of external 
terminals (24) on an upper lid (23) through caulking or the like. The whole is 
contained in an exterior case (22) which is larger than internal case (l), and the above 
described upper lid (23) is welded to exterior case (22) so as to seal it through high 
frequency welding or the like, and thus, the process is completed. 

As described above, in addition to an exterior case (22), there is an internal 
case (l), which is installed inside the exterior case, so that this internal case (l) serves 
as a guide box at the time of assembly of a layered element (8) and as a pressing jig for 
the simplification of the work of layering. In addition, this case (l) is mounted within 
exterior case (22) as it is, and thus, the work of assembly can be simplified, and 
furthermore, a uniform pressing force can be applied to the surface of layered element 
(8), and thereby, disconnection of outgoing leads and bursting due to localized pressure 
can be prevented. 

4. Brief Description of the Drawings 

Fig 1 is an exploded perspective diagram showing the main parts of a layered 
electrolytic capacitor according to one embodiment of the present invention; 

Fig 2 is an exploded side diagram showing the main parts of the same layered 
electrolytic capacitor; 

Fig 3 is an exploded plan diagram showing the main parts of the same layered 
element; and 



Fig 4 is a diagram illustrating a conventional layered capacitor at the time of 
assembly. 

In the above diagrams- 



(1) 


internal case 


(2) 


support lines 


(3) 


notches 


(4) 


lid 


(5) 


anode foils 


(6) 


ocu did tui o 


(7) 


cathode foils 


(8) 


layered element 


(9) 


outgoing leads 


(21) 


lead lines 


(22) 


exterior case 


(23) 


upper lid 


(24) 


external terminals 



Patent Applicant: Elna Co., Ltd. 



© B*g$$m? op) 



© & «f * m m 



©Int. CI. 3 
H 01 G 9/06 
9/04 



© tit H 4$ # ^ ft ^) BS59-123220 

HSf059^(1984) 7fll7B 



7435— 5 E 
Z 7924-5 E 



2 



(£ 3 H) 



■ BS57-231826 
®th m BS57(1982)12^28B 



HWTfiitSUfBj 2Tl2f If 



■51 KB * 

1 . A 99 09 S Us 

» 0 1£ => yxytfSJtftcofiffifltt 

2 . 4* ft Sfl * « OH 

( l ) - * oo « K 3L tb L y - K t A i B ft » 
b«*fflMtT*attJ&»1R«=i v 

r v * . 

y - k * « ib i t * * 3.1 tb tt * & a t, . ie 

* K « tt L . rafta^-n^ms^-ac 
- ^ott5*ttco«*ftirttBjttirt^jj8io©fi<k 



»J:tf^-ft*f«lxKJ:yjSa«iffifitft< L 
tt J8* » « » =i -y t > * li PS & ft « * * X u - * 

T 4 12 ?n f fei< t Bffflaj:fttt»«:*'<u- 
U . flfi £ & & ( l 1) Kir^-cW 

a< * y . a £ -7- <a ^ k: fb -t- & 3f tb u y - k 

Cl 2 ) L? 31 tfstt?izttlft 

> ic X * 3l fb U y - K (1 2 ) o m * gg k * $ ^ 
» Ux^tl«ntSi(Kll, M §B (ft ft: £E ig 
K J: J 31 H» L ij - K 9 K f| . i£ ^ li /< > * & # ft 

. «»*>N'u-**ott*#tt«>ltt*fl;*±fcKiE 



-97- 













it* 




a . vl t m 


1 


0 73 m m 3 0 K 




+ 


- se & 


01 iC o t> 


X * g 91 £ 


2ft 


(1 


) 


it 


1*3 S * 


- * -c . 


(SJ ft S * - 




( l ) li £ # 


m 




CO » 


3? # -c & 


*?n. * 


CO 


<H g <0 H S K 


li 


& 


g 3? * 


co -f K 


* # * « 




tft ( 2 ) j& ifc 






. * ft 


PI <B 8 K 


ii 51 as u y 


- 


K ( 9 ) co 3 


gs 




ft * £J 


* * . *} 


n m m 


CO 


S£ a £ & < i- 6 




ft 


co iiO & 


5(3) 


# j& & ? n 




. i ± S Bfl p 


Jb 




t± © fS 


$ * co W 


x. & * as * 


7t 


m # c 4 > * 


It 






b T - * 


c i ) * k 


l± 


f */i/xjoi 






y n tt 


An x ? n 


£ & ( 


5 


) £ & & (7 


) 






- 9 ( 6 


) £ * U T 


a 


© t , a » s 


( 


8 


) £ 


j£ * 6 . 


C CO lg & . 




( 6 ) 


it 


ft 


3 El co 


to < £8 


<r - * ( 1 


) 


CO t P»l — 


& 




U , i 


*l ft 1$ 


( 5 ) £ 


a 


(7) It £ W 


£ 




T P*3 SB 


<r - x ( 


I ) €0 ^J- 




J: U Ti * /h $ < 


tit 






co — H8 


li t 'J 




K ( 9 ) * Jf* ife 


i- 




£ £ 


^ M SB <r 


- * ( 1 ) 


CO 


M * ^ ft CO <fc 




C 


2 ) CO 


OB K s 


J£ ? * r fi 


a 








t + a 


^ m fs c 



ftB 8359-123220(2) 

1 0) ^^dt+i, ^^iB4tt<S (5) 

( 7 ) «i « © k *J K ^ ifi ^ * «: « ^ t ® 

«5tn»fJ: <l5}-co^ttit<)Ci^-e.*. 

f 1/ * y< u - ^co # Ui^j^tt^ej^<br?6.. 

X (l)rtufig^^ (5) . -t^-u-^ (6) . 
P^^ffi (7) . -t u - * ( R ) CO < !) £ I K i 

^ CO J: *S & ( 4 ) *.«-ttffi5E«>H:fl*Anx.TK 

J: 'Jift < 4 ) I»ttt6. ft ^ c 
co^O. WEJ^t 7 - (8) c fc ^ l t fit ® w ^ K * 
t W i> tz *) . > 3 y .7 - ^ co JM W <0 98 X W 

K X i «i Ujj ff hf tft (20) t » » t t U ^ . ^ 
£fK0tZ&IOftl<H4f!fa (5) . I^^^S (7) co 

* * co *3I ili L U - K ( 9 ) Ui^Tu-f - , 
'»C ^ f - /x . 

tt 9 c J: 111 tt (21) «: ^ U . W ii ^ J: 

*^«^KT*'co6SS8«:JiJS (2 3) cottSBfiS* 

(2 4) cort«g^*>>^^-c«iau. ^SB^- 

* (1) *»J*#^rt8S*-* (22) rticcn 





± ge ± s (2 


3 ) 


* 


^ ^ ^ 


« IS f ^ X 


U * * *- - 


^ (22) ic 






OUT 


+ 


W .fc fitt 9J 


u « K ^ » 


<r - 




(22 


) co ^ 


* co Ill *C 


gB <r - * ( 


1 ) 




eft S U 


t ft y . 


«s ^ - ^ 


( 1 ) it ift © 




( 


8 ) CO 


^ ic co iS 


4 K ^: -/ ^ 


^ i U T <0 S 




*> 


"tt & 


t t h W 


m m A .^: L 


r 3g m t $ & 






CO fffi 


fl: * <i i 


C £ r # 


& . i m r 


- X 


( 


1 ) it 


^ 3$ *■ - ^ 


( 2 2 ) 


K. Z (0 * £ £ 


® ? 


n 


& co r 


SI ^ ^ t 


R3 flfi -c 5 * 


* 6 »z IS K * 


* ( 


8 


) co a 


W (flj tc - 


ft ^ SE 


^ x. 6 c i ^ 


r $ 




^ SB ft 


ft ffi & »c <t 


6 51 m u - 


K *> K tt * 








ft < i- c t 


*« -c * a . 












4 . 0 tS CO 


w m ft gft 91 










^ 1 12 it 


* 55 « co - II 






^ 1- 


Jg & •« I* 3 


* x ^ -9" (O 


£ 6B # « ^ 






2 ia ti 


n t < « » 


I& ^ » 3 y 


r > ^ co ^ SB 






IS 0 . 


& 3 0 l± [3J 


i < a s $ 


* co 3? SB # Af 






. ^ 4 


0 ii ^ ^ ffi 




x y 1^ <o la & 


^ CO 




m m -c 


h 5 . 



pi @ * 












CD - 


PS SB 






(2) 


« » 


(3) 








(4) 




(5) 


^ « 






(6) 


-t /< u - 


(V) 


& ® 






(8) 


« JS * * 


(9) 


51 Hi U 


y 


- K • 


(2 1)... 


51 m «. 


(22)." 


* & * 






(2 3) 




(24)- 


n SB « 










4$ 2lP tli B 


n a 






kk 5fc ^ ?t 





-98- 



£i m 




-99- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



O LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




OLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



